Summary. The Introduction.
Summary. The ultrastructure of rat granulosa cells from preovulatory follicles has been investigated after incubation in control fetal calf serum (FCS) medium with or without LH
(1 ygfml), and in total or steroid-free pig follicular fluid (FF) medium. While the cells had a similar ultrastructure after 1 day of incubation in these media, significant differences were detectable after 3 days. In FCS supplemented with LH, autolysis and phagocytotic activity remained elevated, and cells did not develop any of the typical ultrastructural features of steroid-secreting cells. In contrast, total FF induced complete differentiation of mitochondrial cristae from the lamelliform to the villiform type. Steroid-free FF induced the same array of effects as total FF, except that mitochondrial differentiation was not complete. These observations together with those of previous studies, in which progesterone secretion was measured in cells incubated in the same media, suggested that the development of the capacity to secrete progesterone in rat luteal cells could be directly related only to mitochondrial differentiation.
Introduction.
The effects of pig follicular fluid (FF) upon the morphology of cultured rat granulosa cells have been studied under the light microscope (Bernard, 1975) . This medium appears to repress differentiation, although it greatly enhances progesterone secretion compared to the control media due to the luteotrophic influence of estrogen present in FF. Bernard and Chr6tien (1978) The purpose of this study is to examine the influence of fetal calf serum (FCS) and total or steroid-free FF upon the ultrastructural differentiation of cultured rat granulosa cells, utilizing transmission electron microscopy.
( 1 ) Please send correspondance and proofs to the second author at the above address.
Material and methods
Fresh pig ovaries were obtained at a local slaughterhouse. FF was aspirated from follicles 2 to 10 mm in diameter, pooled, centrifuged, and stored at -30 °C. Half of this fluid as well as fetal calf serum (Difco) were then treated with charcoal in order to remove the steroids, as previously described (Bernard, 1975 (Bernard, 1975 (Zetterqvist, 1956) . In some cases, ruthenium red (0.5 fL g/ml) was added during postfixation in order to stain the mucopolysaccharide coat of the cell membrane. All (fig. 4) . Phagocytotic activity remains high and microvilli are scant ( fig. 5) .
When LH is added to the control medium (medium 2), the same pattern of morphological development occurs as described above. After 3 days of incubation, lysosome-like bodies are more numerous ( fig. 6) (Hartek, 1948 ; Lipner, 1974 (Keyes and Nalbandov, 1967 ; Greenwald, 1973 ; Takayama and Greenwald, 1973) as well as in vitro (Fuller and Hansel, 1971 ; Goldenberg et al., 1972 ; Bernard, 1975) . However, recent results indicate that androgens also stimulate progesterone synthesis in cultured rat granulosa cells Lucky et al., 1977 ; Nimrod, 1977a) and bovine follicles (Shemesh and Ailenberg, 1977) . Androstenedione was found to be effective at 1 fL g/ml, and testosterone at doses ranging from 30 pg/ml to 30 ng/ml.
Previous data (Bernard, 1975 ; Robinson et al., 1975) (Nimrod, 1977b (Bernard and Chr6tien, 1978) .
In conclusion, our data in conjunction with the findings previously published by Bernard (1975) 
